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Abstract
In this paper the authors showing the way in which the environmental factors act on the growing 
rhythm at in a population of rainbow trout (Oncorhynchus mykiss), reared within classical rearing 
system. The biological material was represented by embryonated roes taken from Brade Trandafir 
fishery Remeti, Bihor County, Romania, which have been studied since larva stage (0.07±0.001g) till 
the delivery weight (266.70±0.544g), for 480 days, in which there were monitored medial parameters 
of water and growth indices. Hydrological characteristics of the Bistrişorii Valley had been framed with 
the water temperature between a minimum of 4.6oC in December and a maximum of 17.5oC in July of the 
year 2011, but in the next year (2012) were obtained a minimum of 3.9oC in January and a maximum of 
21.7oC in July. Growth indices (TG and DWG) presented the following values: TG=266.63g; DWG=0.573g. 
To obtain a high quality meat and economic efficiency it is necessary to establish a proper strategy for 
planning fish production, taking into account the influence of environmental, nutritional and genetic 
factors.
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INTRODUCTION
Fish meat production capacity depends on 
the species considered its own, by the quantity 
and quality of feed given, by the environmental 
conditions and the rearing technology. The 
productive capacity and the economic efficiency, 
also depend on the anatomical and morphological 
characteristics of the species and some 
physiological features and meat microstructure. 
Rainbow trout (Oncorhynchus mykiss) is found 
in the most trout farms from Romania, due to its 
adaptability at intensive farming conditions. The 
literature deals extensively aspects about meat 
quality of rainbow trout and the slaughter yields, 
depending on several factors such as feeding 
structure (Karabulut et al., 2010), season, body 
size (Bugeon et al., 2008; Bureau et al., 2000; 
Mihalca, 2011) or fish age (Bud et al., 2008).
MATERIALS AND METHODS
The study lasted 480 days, from March 2011 
until July 2012 in the fishery Bistrişorii Valley, 
from Alba County, Romania. This has an area of 
250 m2 and is situated at an altitude of 630 m and 
the need for water is provided from the Bistrişorii 
Valley with flow rate of 40 liters/sec. The biological 
studied material was represented by embryonated 
roes of rainbow trout (Oncorhynchus mykiss), 
taken from Brade Trandafir fishery Remeti, 
Bihor County, Romania. Eggs were put in Wacek 
Universal Hatchery type and providing an average 
water temperature of 9oC the larvae have hatched 
over an incubation period of 30±2 days. Somatic 
measurements were performed monthly and in 
every step of this study were weighed 100 fishes, 
randomized retained from growth pools and after 
that they were released. During the study we 
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monitored the physical-chemical parameters of 
water, body mass dynamics, growth indices and 
administered feed structure. We administered 
Aqua Garant fish feed produced by the Austrian 
company “Garant Tiernahrung”, which was 
administered depending on size and fish weight 
(Tab. 1).
Physical-chemical analysis instruments of 
water parameters were as follows: Multiparameter 
340i wtw ro 241-98 German manufacturing type 
with it we identified pH; conductivity S/cm SR 
EN ISO 27888/1997; hardness STAS 3026/1976 
and oxygen. For laboratory analysis of samples 
was used spectrophotometer with molecular 
absorption type Cecil CE 2011 122/230 to 
identify: ammonium g/l SR ISO 7150-1/2001 and 
nitrite mg/l SR EN 26777/2002. We also used 
spectrophotometer Jenwai model 6100 to identify: 
iron g/l SR ISO 6332/1996, aluminum g/l STAS 
6356/1990 and nitrates mg/l SR. Turbidity was 
taken hand-held turbidimeter type Turbidirect 
Lovi Bond. Oxidability mgO/l STAS 3002/1985 
was physical-chemically evaluated with potassium 
permanganate in acidic medium. For gravimetric 
measurements we used analytical balance 
Shimadzu AW 320 type, with a weighing range up 
to 320 g and a precision of 0.1 mg.
RESULTS AND DISCUSSION
In the first stage of this study was monitored 
water physical-chemical parameters, in 2011 were 
farmed to the bio-physiological requirements of 
the fish (Tab. 2).
Table 1. Composition and nutritional value of administered feed
Aqua start Aqua 1642
Grain size 0.4 0.6 1.0 1.5 2 3 4
Fish size - cm 3 3.5 5.5 10 13 20 27
Weight of fish - g 0.3 0.5 2.0 10 30 100 250
Raw protein % 64 64 64 50 42 42 42
Crude fat % 9 12 12 20 16 16 16
Ashes % 0.5 0.5 0.5 1.0 2.5
ED.Mj/Kg 18.0 19.0 19.0 20 18
Table 2. The physical-chemical average values of water in 2011
Specification UM Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Temperatures * oC 8 17.06 13.7 14.5 17.5 15.8 15.1 12.9 4.8 4.6
Turbidity ** NTU 10 9 12 35 95 37 8.3 5 3.2 17.5
O
2
* mg/l 11.6 9.80 10.50 10.10 9.60 10.00 10.20 10.60 11.20 11.30
Oxidability ** MgO/l 2.60 2.46 2.72 3.75 5.35 3.50 2.57 2.36 2.12 3.26
pH* 7.75 7.82 7.69 7.72 7.73 7.80 7.87 7.84 7.86 7.73
Nitrites ** mg/l 0.019 0.025 0.038 0.037 0.084 0.053 0.029 0.026 0.020 0.024
Nitrates ** mg/l 2.094 1.595 2.131 2.965 2.19 2.63 2,07 2.60 1.805 1.905
Ammonium ** mg/l 0.042 0.035 0.073 0.075 0.176 0.106 0.054 0.032 0.030 0.040
Iron ** g/l 60 113 158 212 245 172 162 172 172 208
Aluminum ** g/l 16 16 14 16 18 12 7 7.5 13 6,6
Hardness ** dHo 4.30 4.06 4.37 4.65 4.35 4.72 5.39 4.90 4.77 4.12
Chlorides ** mg/l 2.92 1.860 2.46 2.23 2.47 3.19 2.96 3.42 4.44 4.70
Conductivity ** S/cm 152 142 153 170 148 154 177 175 182 157
*- daily monitored parameters, **- monthly monitored parameters 
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Realizing a 0.003 g, average daily gain DWG 
to 28 days and 1.311g, DWG at 185 days fact, 
which helped to shorten the period of growth and 
increase economic efficiency.
The year 2012 was an unusually warm year 
with low rainfall and high temperatures so that in 
January had been registered a minimum of 3.9°C 
and maximum 21.7°C in July (Tab. 3) requiring 
water oxygen supplementation by artificial means.
In fish farming one of the most important, 
in regarding fish production, is to shorten the 
production period at the lowest cost. The literature 
deals extensively aspects about meat quality of 
rainbow trout and the slaughter yields, depending 
on several factors such as feeding structure, the 
effects of different feeds (live food, wet feed and 
commercial feed) and different water temperatures 
(9.10±0.85°C and 15.00±0.50°C) at sapling of 
rainbow trout (Oncorhynchus mykiss), showed the 
highest final weight of 13.05±0.21 g at 16 weeks, 
from the highest temperature and commercial 
feed group (Karabulut et al., 2010). The literature 
data on growth dynamics of the rainbow trout are 
very different in the classical system, taking into 
account the fish age. So that Woynarovich et al. 
(2011) mention that 2 g weight is at age of 1.5-3 
months and of 25 g at 3-4.5 months, while other 
authors enunciate very different values : 100g at 
one year and 300-450g at three years (Popescu 
et al., 2009),  250-350g at age of two years (Bud 
et al., 2010). The great variability of the scientific 
literature values can be explained because was not 
specified the system of growth and environmental 
parameters, which directly influenced the growth 
of rainbow trout.
Our research focused on the growth particula-
rities of rainbow trout (Oncorhynchus mykiss) 
in fishery Bistrişorii Valley, from Alba County, 
in classical system of growth. The results clearly 
reflect that fishery fall into the category of water 
conforming the growth and exploitation of 
salmonids, as well to good results in shortness of 
the production period. In Tables 4 and 5 are the 
obtained results.
Ensuring an average water temperature of 9°C 
after a period of 30±2 days the larva had hatched. 
Somatic measurements were started on the tenth 
day after hatching, in this moment the larvae 
shows a character mean body mass of 0.07±0.001 
g. Morphologically in this stage larvae do not 
presented mouth, so the feeding was exclusively 
endogenous based on the presence of yolk sac 
reserves with a volume of approx. 85-90% from 
the initial volume of roe. 
Once with the age of 38 days, has been ma-
de  the transition from the larval stage to the 
juvenile, after total resorbtion of the yolk sac 
and the occurrence of mouth, it had a weight of 
Table 3. The physical-chemical average values of water in 2012
Specification UM Jan Feb Mar Apr May Jun Jul
Temperatures * oC 3.9 4 7.3 10.1 14.3 16 21.7
Turbidity ** NTU 3.1 2.7 14 39 20 27 30
O
2
* mg/l 11.20 11.50 10.90 10.20 9.80 9.30 7.20
Oxidability ** mgO/l 2.17 2.11 2.93 3.65 3.20 3.66 3.50
pH* 7.74 7.67 7.77 7.73 7.80 7.81 7.76
Nitrites ** mg/l 0.020 0.019 0.029 0.067 0.041 0.073 0.047
Nitrates ** mg/l 1.992 2,559 2.61 1.945 2.851 2.80 2.65
Ammonium ** mg/l 0.023 0.025 0.035 0.093 0.076 0.114 0,070
Iron ** g/l 180 150 130 214 155 170 170
Aluminum ** g/l 6.6 5.5 6.3 8.4 7.6 8.35 5.92
Hardness ** dHo 4.64 5.18 4.73 3.67 3.56 4.30 4.72
Chlorides ** mg/l 4.193 5.956 4.73 5.25 4.068 4.20 3.84
Conductivity ** S/cm 162 172 162 121 130 143 167
*daily monitored parameters; **monthly monitored parameters 
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0.165±0.001 g, body mass evolution TG being 
0.095 g, while average daily gain DWG has been 
of 0.003 g. With the advent of the first scaly, 
juveniles passed in the next step of growth, sapling 
step (Juveniles 58-85 Sapling) due to optimal 
parameters and according to the requirements of 
fish feed, has been registered a evolution of body 
mass TG of 0.085 g. Over the course of 27 days 
(Sapling 116-143 Sapling) body mass evolution 
TG was of 3.352 g and an average daily gain DWG 
of 0.124 g, and for the following 25 days (Sapling 
143-168 Sapling), body mass evolution ST was of 
10.9 g, and average daily gain DWG of 0.436 g, in 
increasing due to optimal parameters. In the range 
of (Sapling 168-185 Sapling) days, we obtained a 
body mass evolution ST of 22.3 g, and an average 
daily gain DWG of 1.311 g, so that in September 
were registered record high values because of the 
optimal parameters (Tab. 5). 
Over the next 27 days (Sapling 197-Youth 
224) corresponding the months of October and 
November, with decreasing value of temperature, 
we recorded a lower body mass evolution TG and 
average daily gain DWG of 10.98 g, respective 
Table 4. Body mass evolution and daily average gain at categories larval and juvenile
Category framing Age (days)







X±sx V% X±sx V%
Larval 10 – 38 0.07±0.001 14.07 0.165±0.001 3.06 0.095 0.003
Juvenile
38 – 58 0.165±0.001 3.06 0.386±0.001 1.52 0.221 0.011
58 – 85 0.386±0.001 1.52 2.691±0.005 1.98 2.305 0.085
TG=2.621 g; DWG=0.099 g










X±sx V% X±sx V%
Sapling
85 – 116 2.691±0.005 1.98 6.488±0.043 6.57 3.797 0.122
116 – 143 6.488±0.043 6.57 9.84±0.064 6.54 3.352 0.124
143 – 168 9.84±0.064 6.54 20.74±0.205 9,88 10.9 0.436
168 – 185 20.74±0.205 9.88 43.04±0.167 3.88 22.3 1.311
185 – 197 43.04±0.167 3.88 54.24±0.187 3.45 11.2 0.933
197 – 224 54.24±0.187 3.45 65.22±0.291 4.46 10.98 0.406
Youth
224 – 248 65.22±0.291 4.46 71.64±0.342 4.78 6.42 0.267
248 – 285 71.64±0.342 4.78 81.15±0.325 4.00 9.51 0.257
285 – 321 81.15±0.325 4.00 90.64±0.379 4.18 9.49 0.264
321 – 346 90.64±0.379 4.18 98.10±0.469 4.78 7.46 0.298
346 – 381 98.10±0.469 4.78 121.14±0.574 4.74 23.04 0.58
381 – 406 121.14±0.574 4.74 164.93±0.600 3.64 43.79 1.751
406 – 440 164.93±0.600 3.64 226.66±0.795 3.51 61.73 1.815
Trout of 
consumption
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0.406 g. Given that in January and February 
(Youth 285-Youth 321) days, we obtained low 
temperature, registering a total increase TG of 
9.49 g and average daily gain DWG was of 0.264 
g, following in the next period (Youth 346-Youth 
381) days, corresponding March and April period, 
to increase the evolution of body mass TG of 23.04 
g, as well the average daily gain DWG of 0.58 g. For 
the last stage of growing trout for consumption 
(Trout of consumption 440–Trout of consumption 
480), evolution of body mass TG submitted values 
of 40.04 g, and average daily gain DWG was of 
1.001 g. 
CONCLUSION
Looking for the overall track indices, we 
conclude that during the 75 days (larva 10 days-
Sapling 85 days) the evolution of body weight TG 
was of 2.621 g and average daily gain DWG was 
of 0.099 g and the evolution of the two studied 
indices was steady and gradual.
Body mass evolution TG during the 395 days 
(85 days Juveniles-Consumer trout 480 days) was 
of 264.009 g and average daily gain DWG of 8.564 
g. Growth was not gradual and steady being greatly 
influenced by seasonal fluctuations in temperature 
and modification of used feed, specific to each 
stage of growth.
We got an economic increase efficiency by 
obtaining trout of consumption at age of one 
year and five months, this proves that thanks to 
environmental conditions have reached optimal 
trout body mass and size on the supply market 
in a much shorter time than the data of specialty 
literature.
The performed physical-chemical analyzes of 
water revealed that the fishery Valley Bistrisorii 
fall into the category of water conforming for 
growth and exploitation of salmonids, except 
for brief periods when the high temperature 
affects dissolved oxygen levels. In such cases we 
use artificial oxygenation of the water to avoid 
excessive heating during hot water.
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